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AMENDMENTS TO THE CLAIMS 

1. (currently amended): A composition comprising: 

a functionalized fluorescent core/shell nanocrystal functionalized to be water 
soluble; said nanocrvstal e e fflpr - i - ain g operablv bonded to a plurality of 
polynucleotide strands of predetermined sequence, said polynucleotide strands of 
predetermined sequence able to hybridize under suitable conditions with 
complementary polynucleotide stran,ds_operablv bonded to fluorescent core/shell 
nanocrvstals functionalized to be water soluble, whe*ei» a terminal portion of 
each of the plurality of polynucleotide strands of predetermined sequence is 
operably linked to the functionalized nanocrystal functionalized to be water 
soluble, and wherein the opposite terminus of each of the plurality polynucleotide 
strands of predetermined sequence is unbound to the fiinctionali2od nanocrystal 
functionalized to be water soluble and extends outwardly fi=e*» the refrom 
lujaetiionftli - zed - nanocrystal ^ 

2. (currently amended): The feBa ^ e n^teod - ntHiocrystal composition according to claim 1 , 
wherein reactive functionalities are used to operably link the plurality of polynucleotide 
strands of predetermined sequence t o the functionaliz e d nanocrystal functionalized to be 
water soluble * 

3. (currently amended): The functionaliz e d nanocrysta l composition according to claim 2, 
wherein the functionaliz e d nanocrystal functionalized to be water soluble comprises 
reactive functionalities , and wh e r e in a r e activ e funotk>oaUiy - of the reactive 
functionalitie s is selected from the group consisting of an amino group, a carboxyl group, 
thiol-reactive group, and a combination thereof. 

4. (currently amended): The functionaliz e d nanocrystal composition according to claim 2, 
wherein each polynucleotide strand of predetermined sequence of the plurality of 
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polynucleotide strand comprises a reactive functionality selected from the group 
consisting of an amino-reactive group, a carbo|tyl-reactive group, and a thiol group. 

(currently amended): The functionalized nnncjcrystal composition according to claim 1 , 

wherein a linker mad to operably links a polynucleotide strand of predetermined 

I 

sequence of the plurality of polynucleotide strands to the functionaliz e d nanocrystal 
functionalized to be water soluble . 



6. (currently amended): The fanotionaliaod nancfary fl tal composition according to claim 5 3 
wherein the fufl e tionaliz e d nanocrystal functiJLalized to be water soluble further 
comprises a linker comprising avidin, whereinl each polynucleotide straild of 
predetermined sequence of the plurality of polynucleotide strands further comprises 
biotin, and wherein the biotin is bound to the ividin. 

7. (currently amended): The functionaliz e d nanqcrystal composition according to claim 1, 
wherein the ■ functionaliz e d nanocrystal timcticmalized to be water soluble comprises a 
core of CdX wherein X is Se. Te. or S serai o oijLduot Qr - nanoorYstal . 



(currently amended): The ftwotionalizod nand c ry p to] composition according to claim l, 
wherein the functionaliz ed nanocrystal functionalized to be water soluble comprises a 



doped metal oxido nanocrystal shell of YZ wherein Y is Cd or Zn. and Z is S or Se . 



(currently amended): Hie functionaliz e d nana 



further comprising a molecular probe operablj 
functionalized to be water soluble . 



10. (currently amended): The functionalized nanocryptal composition according to claim 9 3 



epystaj composition according to Claim 1, 
linked to the functionaliz e d nanocrystal 



wherein a molecular probe and the funotionaliz o d nanocrystal functionalized to be water 
soluble are operably linked through a bond between: u 9 ing m e an s se l e ct e d - from tho 



g raup - oon a iating ofby a reactive functionality on one or more of the plurality of 
polynucleotide strands of predetermined sequence and a reactive functionality associated 
with the molecular probe, by a reactive functionality on the coating of th e functionalized 



nanocrystal functionalized to be water soluble 



and a reactive functionality associated 



with the molecular probe, a linker which has one portion that binds to a reactive 

i 
i 
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functionality on one or more polynucleotide strands of predetermined sequence and 
another portion which binds to a reactive functionality associated with the molecular 
probe, a linker which has one portion that hybridizes to one or more polynucleotide 
strands of predetermined sequence and another portion which hybridizes to the molecular 
probe comprising a nucleic acid molecule, and by or synthesizing the molecular probe as 
part of one or more polynucleotide strands of predetermined sequence . 

1 1 . (currently amended): The funotionaiie e d - naao^F y stal composition.according to claim 9> 
wherein molecular probe and the fenotionali zod nanocrystal functionalized to be water 
soluble are operably linked, wherein the functionaliz e d nanocrystal functionalized to be 
water soluble further comprises avidin, wherein molecular probe further comprises 
biotin, and wherein the biotin is bound to the avidin, 

12. (currently amended): A composition phurality^f - fw e tionalized nanocry s tals oomftri aed 
of com prising: 

[a] primary funotionali zed fluorescent core/shell nanocrystal functionalized _to_be 
water soluble having a plurality of polynucleotide strands of predetermined 
sequence according to claim 1 P said primary nanocrystal operably bonded to a 
target molecule, whoroin a firat apeeies, primary dot s , of^h e- pl usatity^af 
funotionaligod Bfl HQerystal[ - s] comprises a plurality of polyme l eetade -g trond s of a 
pr e d e t e rmined goquoaeo r Bfld - a -g econd sp e ci es , se oonda^H^ e- te pe ^fefrplurolity of 
funotionaligod nonooryptal p- eeropris es plurality of polynucleotide atrands of a 
ooquonoo complementary - to - the - sequ e nc e of th e plurality of polynu cl eotide 
ptrando of the primary dot . 

13. (currently amended): The composition_o_f claim 12 further comprising: a plurality of 
functionaliz e d secondary fluorescent core/shell n anocrvstals functionalized to be water 
soluble and having e ompriscd of - ft - fanotignaliz e d nanocrystal aocordin e H - e olaim 0, 
whoroin u fu^t - ^^QS T- prknary - dot a ^of th e plurality of flmctionaiiz e d - nQ^oorygtalfl 
e omprigoa a plurality of polynuolootide - strands of - pred e termin e d sequence ; -tmeki-geaoftd 

. specie s , - s econdary dot s , of th e plurality of functionalia e d nanooryGtalo comp rises a 
plurality of polynucleotide strands of a sequence complementary to the sequence of the 
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plurality of polynucleotide strands of predetermined sequence of the primary dot 
nanocrystal functionalized to be water soluble, said polynucleotide strands of 
predetermined sequence hybridized to said complementary polynucleotide strands. 

1 4. (currently amended): The functionaliz e d nanocrystal composition of according to claim 
13, wherein the intensity of fluorescent emission from the p rimary dots nanocrvstal 
hybridi2ed,to_the_ secondary dete nanocrystals ore - of o uniform size is greater than the 
fluorescent emission of the primary nanocrystal operably bonded to the target molecule . 

15. (currently amended): The functionaligod nanocrystals according to composition of claim 

12, wherein the primarv^fluorescent core/shell nanocrystal functionalized to be water 
soluble comprises a core of CdX wherein X is Se. Te. or S polynucleotide otron dfl-of-fee 
plura - Hty - ^ - pol yftHelre otide strands oft4he - primary dots or e hybridiz e d ^ to - p e ly ^eteetide 
p tro nd a of the - p l urality of polynucl e otid e strands of th e-se oondory dotp, 

16. (currently amended): The functionaliz e d nflnocrvstals acoording to composition of claim 

13, wherein thejecondarv fluorescent core/shell nanocrystal functionalized to be water 
soluble comprises a core of CdX wherein X is Se> Te, or S polynucleotide ptrands of th e 
plurality of po l ynucleotide strands of th e primary dots - ar e- hybridized to polynucleotide 
fl tronds of th e plurality of polynucl e otid e strand$ - o ^ tb e-seeea d e ffy ^ d&ts > 
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